In Escherichia coli lack of the RecRC or RecF pathway is found to cause sensitivity to near-ultraviolet and visible light. Resistance to this light is restored in the RecBC-defective strain carrying either the sbcB (Rec+) or xonA (Rec-) mutation. The sensitivity, therefore, is not found to correlate with the degree of recombination proficiency as measured by genetic crosses.
It had been observed earlier that near-ultraviolet (near-UV) and visible light (VL) in the wavelength region generally used for photoreactivation of shortwave UV (254 nm)-induced damage can itself be lethal to bacteria (3) . Our studies on a eukaryotic organism, Amoeba proteus, have shown that the site of damage by such light is the nucleus and that a repair system, apparently functional only in certain phase of its life cycle, can repair such damage (1) . The observation that Rec mutants ofEscherichia coli are also sensitive to VL suggested that wherever the site of damage is, the recombination function is probably essential for recovery after VL exposure in prokaryotes (3). In investigations with Rec mutants of E. coli K-12, Clark has shown that there are at least three different pathways of recombination (2) . In studying such mutants, we have investigated the role of two of these pathways in repair of the damage by VL. No attempt has been made to investigate the site or the nature of damage.
All the strains used are isogenic and listed in Table 1 . The cultures were grown to exponential phase in nutrient broth at 37°C, washed, and resuspended in fresh nutrient broth (0.5 x 106 to 2.0 x 10" cells/ml) immediately before irradiation. The light source was a "Philips" 400-W white fluorescent lamp. Spectral characteristics of the lamp and the glass filter employed wer& as reported earlier (1) . The intensity of light used for exposure was 2.3 x 105 J/m2 per s. To eliminate as much as possible of the radiation below 300 nm, two glass filters were interposed between the light source and the bacteria. Under these conditions AB2470-C showed 32% survival after irradiation with 6.8 x 105 J/m2 of visible light. This is the same survival shown by AB2470-C after irradiation by only 10.5 J/m2 of light at 254 nm. Hence, it had to be shown that 1.5 x 10-3% of the energy from the visible light source was not in the far-UV region even though two glass filters were present. This was shown by determining the sensitivity of AB1885 (a uvrB mutant) under the same conditions. This strain is more sensitive to far-UV (254 nm) than is strain AB2470-C, as seen by its 0.9% survival after irradiation by 10.5 J/m2 of light at 254 nm.
AB1885 is, however, totally insensitive to up to 12.3 x 105 J/m2 of the doubly filtered VL. By comparing the survival curves of AB1885, it can be estimated that less than 8 x 10-5% of the energy of the doubly filtered light is due to far-UV irradiation. After the exposure, the cultures were plated on nutrient agar plates and then incubated in the dark at 37°C. Colony counts were taken after about 40 h of incubation. The ratio of survivors after and before the exposure was plotted as function of dose.
Of all the Rec mutants investigated here, the recA strain AB2463 was most sensitive to VL (Fig. 1) . It is known that the recA mutation shows effects such as excessive deoxyribonucleic acid (DNA) degradation, both spontaneous and following shortwave UV exposure (5, 8) , uncoupling of cell division from 'DNA synthesis (6) , and high UV sensitivity (5), besides lowering the recombinational proficiency (2) . Therefore, to look into the possible role of recombination function in repair of VL-induced damage, strains with blocks in RecBC and RecF pathways were considered. Strain AB2470-C, lacking the RecBC pathway, was found to be sensitive to VL. Its recombinational proficiency is only about 2% of wild type (2) . In JC7623, the recombinational proficiency is restored to the order of wild-type level by an additional mutation in the sbcB gene. This also restored the VL resistance. It appeared, therefore, that the capacity to form viable recombinants was di- (3) .
However, we happened to observe certain anamolies while working with some of the Rec mutants. E. coli JC8218, which has mutation in the xonA gene in addition to recB recC mutations, was resistant to VL. This strain is phenotypically Rec-as determined by genetic crosses, having the same order of recombinational proficiency as that of the recB recC strain (7) . Strain JC9239 was found to be sensitive to VL. This strain lacks the RecF pathway and is phenotypically Rec+, having a wild-type level of recombinational proficiency. It therefore seems that a certain function of the recF gene product is very significant in repair of VL-induced damage even in the presence of the RecBC pathway. This is in contrast to its non-essential role in producing viable recombinants in genetic crosses (4).
We, therefore, conclude that certain steps in the RecBC and RecF pathways are involved in repair of VL-induced damage. However, all the steps necessary to produce viable recombinant progeny in genetic crosses are not needed for repair of VL-induced damage.
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